Background: Synchronous gastric adenocarcinoma and primary gastric mucosa-associated lymphoid tissue (MALT) lymphoma are rare, and the characteristics of these tumors are still unclear. Methods: Histology of endoscopic and surgical specimens of 6012 gastric adenocarcinoma and 25 primary gastric MALT lymphoma cases were reviewed. Results: Five cases of synchronous tumors were found among 25 primary gastric MALT lymphoma patients (20.0%) and among 6012 gastric adenocarcinoma patients (8.3%). Helicobacter pylori was detected only in two cases (40.0%) of these five synchronous cases. In only one case, two types of malignant cells were mingled each other as a colliding tumor. In other four cases, two pathologies coexisted separately. These two types of malignant tumors were not distinguished by endoscopic or gross findings. Conclusions: Although gastric adenocarcinoma coexists with MALT lymphoma at a relatively high frequency, synchronous carcinoma can be misinterpreted as a multifocal separated lesion of MALT lymphoma owing to their macroscopic resemblance. Therefore, gastric MALT lymphoma patients should be carefully examined by endoscopy, and any suspicious area must be biopsied considering the possibility of coexisting adenocarcinoma. In addition, etiologies other than H. pylori should be considered in these synchronous tumors.
INTRODUCTION
B-cell lymphomas of mucosa-associated lymphoid tissue (MALT) represent a distinct entity within extranodal nonHodgkin's lymphoma (1) . This tumor has peculiar clinicopathologic features that are different from those of nodal type B-cell lymphomas and has been included in the recently proposed REAL classification within the marginal zone B-cell lymphoma subgroup (2) . It is characterized by prominent and often multifocal lymphoepithelial lesions with dense, diffuse infiltrates of centrocyte-like cells within the lamina propria (3) .
Recently, it is considered that an extraordinarily large number of patients with other malignancies are observed in cases of MALT lymphoma including simultaneous presence of adenocarcinoma and primary MALT lymphoma in a single stomach (4) . A previous study reported that the incidence of coexisting primary malignant lymphoma and adenocarcinoma of the stomach occurs in 0.08% (2 of 2438 adenocarcinoma cases) (5) . Since it is difficult to distinguish adenocarcinoma and MALT lymphoma macroscopically (6, 7) , virtually all cases of these coexisting tumors are not diagnosed before surgery (8) . These could be also explained by the low rate of accurate diagnosis for the presence of coexisting lymphoma. The accuracy of endoscopic biopsies from gastric lymphoma is not satisfactory and sampling may be problematic when there is a considerable reactive lymphoid infiltration adjoining the lymphoma (9) . Moreover, errors may also occur in distinguishing lymphoma from poorly differentiated carcinoma (8) . In addition, obliteration of normal glands by infiltrating centrocyte-like cells may result in scattered isolated benign epithelial cells that should not be interpreted as being cells from an infiltrative diffusetype adenocarcinoma (10) .
Although the synchronous development of these two tumors might be a coincidence rather than a direct relationship, increased detection rates may be the result of increased systemic surveillance. Previous studies proposed that these synchronous tumors develop because one preexisting tumor provokes the other, or the two tumors arise independently as a result of the same carcinogenic action (11) . It has also been suggested that Helicobacter pylori might play an important role in the development of both lymphoma and adenocarcinoma, and thus provide a unifying theory for their common pathogenesis (10) . These tumors are usually known to collide (10) (11) (12) (13) (14) (15) and some concluded that MALT lymphoma precedes adenocarcinoma because most of the adenocarcinoma were smaller and penetrated less than coexisting MALT lymphoma (13, 16, 17) . However, the details have not been clarified because of the rarity of the condition.
Here, we present an analysis of the findings of synchronous gastric adenocarcinoma and primary gastric MALT lymphoma cases established by surgical specimens.
PATIENTS AND METHODS
Cases of synchronous gastric adenocarcinoma and primary gastric MALT lymphoma were retrieved from 6012 gastric adenocarcinoma patients and 25 primary gastric MALT lymphoma patients who were operated between October 1994 and June 2003 at the Samsung Medical Center. Primary gastric MALT lymphoma was referred to the surgical department only when the H. pylori eradication therapy has failed or when the stage was greater than stage IE. This retrospective study was carried out in accordance with the ethical guidelines of the Helsinki Declaration revised in 1989. Informed consents for the endoscopic procedures and operations were obtained from all of the patients.
The demographic data of the patients and the pathologic results of the endoscopic forceps biopsies and surgical specimens were reviewed. Macroscopic appearance of gastric cancer was recorded according to the Japanese classification of gastric cancer (18) . Gastric adenocarcinoma was classified as either intestinal or diffuse type by Lauren's classification (19) . Primary gastric MALT lymphoma was classified according to the criteria of the REAL classification (2) . The size of each tumor was calculated by measuring the longest diameter and the diameter perpendicular to it. The depth of the tumor was recorded by one of the four layers of the stomach. Collision tumor was defined when one neoplasm grew into the other with a distinct separate areas of both tumors.
All specimens were reviewed after routine hematoxylin and eosin staining and Giemsa staining for H. pylori. Presence of H. pylori infection was confirmed by either Giemsa staining or serology (IgG H. pylori antibody). Negativity for H. pylori infection was accepted when both tests were negative.
RESULTS

INCIDENCE AND CLINICAL FINDINGS
The median age of the gastric adenocarcinoma group was 55.8 -12.0 years and that of the primary gastric MALT lymphoma group was 51.1 -14.3 years, showing no significant difference between two groups (P = 0.053). In aspect of sex distribution, the gastric adenocarcinoma group was composed of 3986 male patients and 2026 female patients while the primary gastric MALT lymphoma group was composed of 12 male patients and 13 female patients, showing no significant difference between two groups (P = 0.059).
Five cases of synchronous gastric adenocarcinoma and MALT lymphoma were identified among 25 primary gastric MALT lymphoma patients (20.0%) and among 6012 gastric adenocarcinoma patients (8.3%). Median age was 59.4 years and the sex distribution was M : F = 4 : 1. None of the patients had B symptoms such as fever, night sweating or weight loss. Laboratory testing for platelet count, erythrocyte sedimentation rate and lactic dehydrogenase at the time of diagnosis were within normal limits. H. pylori was positive in only two patients (40.0%). Curative surgical resections were performed in these patients since they had no evidence of distant metastasis. None of them has suffered from recurrence yet ( Table 1) .
PREOPERATIVE ENDOSCOPIC FINDINGS
In four cases (80.0%), preoperative endoscopic finding revealed a depressed ulcerating lesion with abnormal clubbing folds, uneven base and irregular margin that lead to diagnosis as early gastric cancer stage IIc. In one case (20.0%), a huge ulcero-infiltrating mass with easy touch bleeding was noticed. This case was diagnosed as an advanced gastric cancer Bormann type III. The possibility of lymphoma was not raised by endoscopic finding in all of these five cases, and the regions of adenocarcinoma and MALT lymphoma were not distinguished macroscopically. Only one case was diagnosed as coexisting adenocarcinoma and MALT lymphoma before operation by endoscopic biopsy. In the remaining four 
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Synchronous gastric carcinoma and MALToma cases, synchronous MALT lymphoma was diagnosed only after the surgical resection. In these cases, an adenocarcinoma biopsy result prompted surgical resection and revealed MALT lymphoma in a single stomach. Even after the resection, the region of adenocarcinoma and MALT lymphoma were not exactly distinguished by gross finding owing to their macroscopic resemblance.
HISTOLOGICAL FINDINGS
All five specimens revealed typical characteristic features of low-grade B-cell MALT lymphoma with lymphoepithelial lesions. Intestinal type was the most common type of adenocarcinoma (Table 2 ). Only one case revealed collision (Fig. 1) . In three cases of MALT lymphoma, we assumed the size of lymphoma as a sum of infiltrated area because of a multifocal appearance in the surgically resected specimen. Four early gastric adenocarcinoma cases were of a smaller size than the coexisting lymphoma, whereas one case of poorly differentiated adenocarinoma of the diffuse type was not. The depth of the adenocarcinoma was equal or less than that of the lymphoma in all cases.
DISCUSSION
We have found five cases of synchronous gastric adenocarcinoma and MALT lymphoma among 6012 gastric adenocarcinoma patients (8.3%) and among 25 primary gastric MALT lymphoma patients (20.0%), which reveal a relatively high frequency. Although these synchronous tumors are usually known to collide (10) (11) (12) (13) (14) (15) , most of these synchronous tumors were discrete in the present study. Considering that the true collision tumors are defined as two coexisting tumors that have developed at different sites and have invaded each other in the region of contact during their growth (20) , there might be distinct separate areas of both tumors. When these synchronous tumors do not collide to each other like our result, it is more difficult to diagnosis before the gastrectomy since the tumors are separated in a single stomach. Therefore, endoscopic biopsies are needed in all suspicious lesions unless there is a close juxtaposition of the two types of tumors without any normal tissue between them. Our finding suggests the importance of multiple biopsies in diagnosing non-colliding tumors.
It has been reported that the majority of synchronous gastric adenocarcinoma are of the intestinal type and that others are extremely rare (8, (10) (11) (12) (13) (14) 17, (21) (22) (23) . In fact, only few cases of synchronous signet ring cell carcinoma have been reported to date (15) . In the present study, diffuse-type and signet ring cell type were noticed next to intestinal-type. In aspect of H. pylori infection, the majority of patients (60.0%) were negative by both histological examination and serology study. This finding is contrary to those of previous studies, which have reported that almost all of these synchronous tumors are infected with H. pylori (8, 10, 14, 15, 21, 22, 24) . A close association between H. pylori infection and gastric malignancies, not only with adenocarcinomas but also with lymphomas was reported in an epidemiological study (25) . However, like our result, not all synchronous gastric adenocarcinoma and lymphoma cases are clearly associated with H. pylori (17) . There is no evidence of H. pylori infection in 5-10% of gastric MALT lymphomas (26) , and it is reported that the infection rate is higher in Eastern hemisphere than Western (17) . Although the cause is under investigation, it is assumed that there is a subgroup of MALT lymphoma that arise de novo independent of H. pylori (27) . It is likely that factors other than H. pylori play an important role in the development of both gastric adenocarcinoma and primary gastric MALT lymphoma. The etiology may be complex and multifactorial or there might be some common factors influencing these two gastric malignancies. For example, an underlying genetic instability could possibly lead to the simultaneous development of both tumors or provoke a high incidence of secondary cancers in patients with primary lowgrade MALT lymphoma (25) . Future longitudinal follow-up study is needed to clarify these issues.
In the present study, most of the adenocarcinoma were smaller and penetrated less than coexisting MALT lymphoma like previous reports (8, 11, 13, 17, 21) . These findings suggest that the adenocarcinoma might have developed after the MALT lymphoma through carcinomatous changes brought about by the chronic irritation of the mucosa (11) . In this point of view, lymphoma-associated immunosuppressive state may be a key to the subsequent development of gastric carcinoma (9) . Accordingly, there is a possibility that the presence of a primary gastric MALT lymphoma increases the risk of developing gastric adenocarcinoma, as has been suggested by previous studies (13, 16, 17) .
In conclusion, since there are no typical endoscopic findings or gross findings of adenocarcinoma different from MALT lymphoma, preoperative diagnosis of this synchronous tumor is very difficult. Therefore, an identification of such coexisting MALT lymphoma can be difficult and might be misinterpreted as adenocarcinoma. Taken together, multiple endoscopic biopsies should be performed in gastric adenocarcinoma patients to detect coexisting synchronous MALT lymphoma.
